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ROCK LOBSTER STOCK ASSESSMENT, 1990 
b 

Paul A. Breen & John D. Booth 

1. INTRODUCTION 

1.1 Overview 

This document updates the information given in previous stock assessment reviews 
(Breen 1988; Breen 1989), reviews recent trends in the reported landings for the two 
commercial rock lobsters Jasus edwardsii and J. verreawi, estimates maximum constant 
yield (MCY) for two stocks, and considers the management implications for all stocks 
of the new Total Allowable Commercial Catches (TACCs). 

It is assumed here that red rock lobsters (J. edwardsii) in the North & South Islands 
combined, including Stewart Island, form one stock (NSI) while those on the Chatham 
Islands form a separate stock (CHI); and that J. verreauxi form a single stock (PHC). 

For the NSI stock, the present state of the fishery is reviewed. Recruitment now appears 
unpredictable, and lower than that seen in previous years; catch constraints are 
recommended. 

For the CHI and PHC stocks, MCY is estimated directly from reported catches. For 
both of these stocks, changes to the historical landings data have resulted in changes to 
the MCY estimate. 

1.2 Description of the fishery 

The fishery was comprehensively described by Annala (1983); specific fishery statistics 
are provided in Breen (1988; 1989) and updated here. The remainder of this document 
deals with Jasus edwardsii, the most important of the two commercial species, unless 
otherwise indicated. 

The rock lobster fishery continued as a limited-entry fishery during 1989, with ten 
'Controlled Fishery Areas' (CFAs). There was one regulatory change in 1989. This 
involved the minimum legal size (MLS) for females in the Southern CFA. For the 
commercial fishery throughout New Zealand except for the Otago CFA, the MLS was 
changed in June 1988 to 58 mm tail width for female lobsters and 54 mm tail width 
for males. These are the New Zealand-wide equivalents of the previous MLS of 152 
mm tail length. Because of geographic differences in morphometry, the female tail 
width equivalent to this tail length for the southern part of the country is less than 
58mm (Breen et al. 1988). For the Southern CFA, the MLS for females was changed 
back to 152 mm tail length on 1 January 1989 (males stayed at 54 mm tail width). The 
female size was changed to 56 mm tail width on 1 May 1989, then to 57 mm tail 
width on 1 May 1990; it is scheduled to change to 58 mm tail width on 1 May 1991. 

During 1989 in Otago, tail length of 127 mm continued to be used for MLS in the 
'concession season', but 54 and 58 mm tail widths applied at other times. Tail length of 
216 mm continued to be used for packhorse lobster throughout the country. Amateurs 



continued to use tail lengths of 152 mm for red rock lobster and 216 mm for packhorse 
lobster for MLS. Other mana.gement measures continued as before. 

Two important management changes took place early in 1990. First, the MLS for 
amateurs changed on 1 April 1990 from 152 mm tail length to 54 mm tail width fair 
males and 58 mm tail width for females. This brought the amateur fishery under thc: 
same regulation of MLS as the commercial fishery (Anon. 1990). 

Second, empowered by the Maori Fisheries Act 1989 and the Fisheries Amendment Act 
1990, the limited-entry fishe~y for rock lobsters was replaced on 1 April 1990 by 
individual quota fisheries. Each Quota Management Area (QMA) has a separate TACC. 
Unlike the individual transferable quota (IT@ in other quota fisheries in New Zealand, 
the quota for rock lobster is valid for only 25 years, and is called transferable term 
quota mQ). 
The red rock lobster fishery NSI stock has been subdivided into 8 QMAs, with the sum 
of the TACCs being 3200 t: QMAs 1-5,7 & 8 conform with previously existing CFAs; 
QMA 9 comprises the combined Westland and Taranaki CFAs. The TACCs set within 
the Act for each QMA are shown in Table 1. QMA 6 is the CHI stock, with a TAlCC 
of 503 t, the MCY estimate of the Working Group (see below). QMA 10 comprises; the 
Kermadec Islands, which has been allocated a TACC of 0.1 t. The TACC for the PHC 
stock is 27 tomes. 

1.3 Literature review 

Only those publications relevant to the rock lobster fishery appearing after those 
documented in the previous assessment document (Breen 1989) are cited here. An 
annotated list of references dealing with Jasus edwardsii, additional to those listed by 
Breen & McKoy (1988), is available from the Publications Clerk, MAF Fisheries Greta 
Point. 

Booth (1989a) describes the history of biological research on rock lobsters in New 
Zealand and provides an indexed (by subject and area) bibliography. 

The occurrence of pueruli at the New Plymouth Power Station is described by Booth 
(1989b). Breen & Booth (1989) describe the correlation between puerulus abundance 
and later juvenile abundance at Stewart Island, and explore whether early survival and 
growth are density-dependent. 

MacDiannid (1989) describes the size at onset of maturity of Jasus edwardsii in the 
Cape Rodneyakakiri Point Marine Reserve near Leigh, and also describes the 
importance of body size in rnales during the mating season. 

Horn (1989) describes results of experimental potting with traps having the regulation 
escape gaps, traps with no escape gaps, and traps made entirely from 54 mm steel 
mesh. 

Booth (1989~) and Provenzmo (1989) describe the potential for rock lobster culture. in 
New Zealand and discuss possible problems. 



Webber & Booth (1988) describe a deepwater rock lobster, Projasus parkeri, newly 
discovered in New Zealand. The species is unlikely to be of any economic importance. 

2. REVIEW OF THE FISHERY 

2.1 Catch, landings, and effort data 

Table 2 gives the reported landings by month and CFA for the calendar years 1988 and 
1989, taken from the Quota Management Reports (QMRs). For unknown reasons, these 
data and the data reported in Table 3 of Breen (1989) include packhorse rock lobsters. 
It should be noted that the reported landings for the NSI stock for the calendar years 
1988 and 1989 were therefore something less than 3 128 and 3247 t respectively. 
(Discussions with industry indicate that the 1988 and 1989 landings for packhorse rock 
lobster were close to but no more than 15 and 10 t, respectively.) 

Table 3 gives the reported landings by month for the calendar years 1988 and 1989, 
taken from the Licensed Fish Receiver Reports (LFRRs). Apparently these do not 
include packhorse rock lobsters. 

Table 4 gives reported landings from the QMR and LFRR systems and the export 
statistics as supplied by the New Zealand Fishing Industry Board, for calendar years 
1987 through 1989 and, where possible, for the fishing years 1986-87 through 1988-89. 

NSI Jasus edwardsii catches in 1989 did not increase significantly from the low value 
of 1988. It is thought that the effects of.the introduction of tail width MLS measure for 
red rock lobsters had been largely overcome, and that the continued low landings were 
probably the result of decreased recruitment resulting from other causes. The combined 
catch of both species of rock lobster from all New Zealand (except the Chatham 
Islands) in 1988 and 1989 (3128 and 3247 t, respectively) were much lower than NSI 
red rock lobster landings of the previous 9 years (4050 - 4911 t), and the lowest seen 
since the mid-1970s. 

Effort data since 1988 are incomplete or unavailable: their absence restricts analyses for 
all stocks. 

An audit of the rock lobster data 1979 - mid-1988 was completed in 1990. Fishers 
were given the opportunity to correct the catch and effort data they had supplied to 
MAF. Although final results from the audit are unavailable, provisional audit data have 
been used below in the MCY estimates for CHI and PHC; no new effort data are 
available for any stock. 

Final audit figures are not expected to allow further useful analyses of the NSI stock 
because the changes to catches were not great, and area information and effort data 
were not collected properly. 

For the Jasus edwardsii CHI stock, two new sources of information were considered in 
stock assessment. First, preliminary results from the rock lobster audit resulted in 
changes to the estimated total catch fiom 1979-87. The proportional increases in 
reported landings discovered by the audit were assumed to be applicable to the whole 



Fisheries Statistics Unit (FSU) database for each year, and the landings were 
re-estimated accordingly (Tatde 5). This increased the FSU annual landings between 6 
and 15%. Second, the processors on the Chatham Islands submitted their estimates of 
processed catches, 1981-1987. Data fiom 2 of the major processors were accepted on 
the advice of the audit team, who will be obtaining verification. There were major 
differences (both positive and. negative) between the revised FSU data and the processor 
data for 1985, 1986 and 1987. Table 5 shows a vector of annual catches based on the 
highest of the FSU and processor data for each year. Landings of red rock lobster firom 
CHI in 1988 and 1989 (434 and 368 t, Table 2) have been within the range seen in the 
uncorrected FSU data for the previous 9 years (343 - 574 t). 

For the Jasus verreauxi stock. (PHC), Table 6 shows the best available reported 
landings, obtained fiom the FSU and audited FSU databases. The low landings in 1988 
and 1989 (estimated to be close to but less than 15 and 10 t, repectively, compared 
with 8-73 t in the previous 9 years; Table 6) result from little fishing effort being 
directed at this species. 

The Compliance Group estimates that 274 t of Jasus edwardsii were taken illegally in 
the 1988-89 fishing year, and estimates that this figure is accurate within a factor of 2. 

2.2 Other information 

In 1989 a programme of rock lobster catch sampling was begun, under the 
responsibility of the new Stock Monitoring Programme. Total abundance, length 
frequencies, recruit and pre-recruit abundance and breeding female abundance are being 
monitored for future stock assessments. At present, since there is less than a year of' 
data, the results of catch sampling are not presented here. 

2.3 Recreational, traditional, and Maori fisheries 

Estimates of non-commercial and unreported catches were discussed by Breen (1989). 
No estimates of Maori catches are available for 1989; the amateur catch is thought to 
have been about the same as that estimated for 1987 (153 t). 

3. RESEARCH 

3.1 Stock structure 

As described above, three stocks are assumed. Based on biochemical genetic studies, 
there is one J. edwardsii stock on the North & South Islands combined (NSI) (Smith et 
al. 1980). The Chatham Islands (CHI) stock of J..edwardsii is probably genetically the 
same, but is considered separately for stock assessment purposes. There is one Jmu~ 
verreauxi stock (PHC) throughout the country (Booth 1986). A project to examine 
further stock structure of the red rock lobster is in progress. The CHI stock is thought 
to depend heavily on the NSI stock as a source of larval recruitment. 

The NSI stock probably receives some larval recruitment from southeastern Australia, 
where the rock lobster species is the same as ours. However, the extent of dependence 
of the New Zealand stock on the Australian source is unknown. The J. verreauxi stock 
may receive some larval recruitment from eastern Australia (Booth 1986). 



3.2 Resource surveys 

3.2.1 Puerulus monitoring 

Puerulus settlement continues to be monitored on collectors at key sites around the 
country. The key sites are at Gisborne, Napier, Castlepoint, Kaikoura, Moeraki, 
Halfmoon Bay, Chalky Inlet and Caswell Sound. The pattern noted earlier (see Breen 
1988) persists, with high catches along the east coast of the North Island south of 
Matakaoa Point, lower catches along the east coast of the South Island, and moderate 
catches in the southwest of the South Island. 

. An explanation for the difference in strength of puerulus settlement between the east 
coast of the North Island and the east coast of the South Island is the greater 
abundance of phyllosoma larvae off the North Island revealed in plankton surveys 
during 1987-88. 

Yearly indices of settlement strength for some key sites along the east coast of the 
country are given in Fig. 1. Sites inshore of the Southland Current along the east coast . 
of the North and South Islands, and Stewart Island, have in common that settlement 
showed peaks in 1981, 1983 and 1987 (Table 7). There appears to have been a different 
pattern of year to year settlement at Gisborne, Napier, and in the southwest of the 
South Island. 

Although no correlation has been established for J. edwardsii between strength of 
puerulus settlement and recruitment to the fishery, it is useful to consider how the peaks 
in settlement might impact on recruitment assuming that such a relationship does exist. 
Table 7 gives by area the mid-point of possible impact of high settlement years. 

3.2.2 Juvenile surveys 

A program at Halfmoon Bay, Stewart Island to monitor juvenile abundance for 
comparison with puerulus settlement was described by Breen & Booth (1989) and 
continues. There is a good relation between puerulus abundance and subsequent juvenile 
abundance. Similar data are being collected at Moeraki; attempts are underway to 
institute pre-recruit abundance surveys at other key puerulus monitoring sites. 

3.3 Other studies 

Surplus production modelling of the NSI stock reported in Breen (1989) led to an 
estimate of equilibrium catch at that time on the order of 4100 t, and a maximum 
equilibrium catch on the order of 4400 t. 

In 1989 a bioeconomic model, based on the biological simulation model described by 
Breen (1989), was used to examine the economic consequences of various Total 
Allowable Catch (TAC) options for the NSI stock. This work anticipated the 
introduction of total catch controls for rock lobsters. From Department of Statistics 
surveys, there appeared to be no present economic surplus from the catching sector of 
the fishery. The results suggested that the potential annual surplus for the NSI stock 
would be on the order of $ 40 million. 



The study, which is being completed for publication, also compared the net present 
value (NPV) of economic surpluses from the catching sector under different stock 
rebuilding strategies and examined the cost of postponing stock rebuilding. The NPV' of 
the fishery under one rebuilding strategy was estimated to be on the order of $ 300 
million. The cost of postponing rebuilding for one year was estimated to be on the 
order of $ 40 million, estimated from the decrease in NPV. 

3.4 Biomass estimates 

No direct estimates of biomass are available for any of the three stocks. Breen (1989) 
reported a biomass estimate from the biological simulation model, but the stock has 
decreased from the 1987 level. Without effort data, biomass is impossible to estimatle 
from surplus-production modelling. 

3.5 Yield estimates 

3.5.1 Estimation of Maximum Constant Yield 

3.5.1.1 Jasus edwardsii, NSI stock 

As reference to Tables 2, 4 and 5 shows, landings from the NSI stock have declined 
substantially since 1987. As a result of the observed decline, a special Stock 
Assessment Plenary was held in November 1989 to discuss possible reasons why 
landings decreased. Results of this meeting are attached to this document as a paper to 
the Senior Fishery Management Committee (Appendix I). 

The decline in landings since. 1987 was thought to reflect a real decline in the recruited 
biomass, in turn caused by decreased recruitment resulting from factors other than just 
the new MLS measure. The recent recruitment is outside the range predicted by the 
simulation model (Breen 1989). 

We consider that MCY cannot now be estimated for this stock because recruitment and 
recruitment variability cannot be predicted from the data available and because present 
stock biomass is unknown. The estimate of MCY made in 1989 (3600 t) is now 
considered inappropriate. 

3.5.1.2 Jasus edwardsii, CHI stock 

MCY was estimated using the equation MCY = cYav (Method 5). The fishery is a 
developed one in which catches have varied without trend. Mean annual landings folr 
1979-88 (529 t) (Table 5) were used. Although the time series 1979-88 has an apparent 
decline in CPUE, choice of the shorter period 1984-87, when CPUE was more stable, 
leads to a mean catch of 594 t. Landings during 1983-87 were the highest since 1973, 
and a catch of 594 t has not been attained since 1986. It was therefore decided to use 
the longer 1979-88 time series even though CPUE was decreasing, rather than adop~t the 
higher mean catch. Variation in reported effort accounted for 95% of the variability in 
catch, 1979-87; therefore the value of c was set at 0.95. However, it is not possible to 
assess any 1evel.of risk to the stock of harvesting the population at the estimated MCY 
value. 

MCY = cYav = 0.95 * 529 t = 503 t. 



3.5.1.3 Jasus verreauxi 

MCY was estimated using the equation MCY = cYav (Method 5). Mean annual landings 
for 1979-87 were 26.9 t (Table 6). Absence of QMS landings data for 1988 and 1989 
means that an MCY estimate incorporating 1988 and 1989 catches is not possible. 
Because this is a fishery in which effort has varied widely for a variety of reasons and 
for which the fishing mortality is thought to have been low, the value of c was set at 
1.0. However, it is not possible to assess any level of risk to the stock of harvesting the 
population at the estimated MCY value. 

MCY = cYav = 1.0 * 26.9 t = 27 t 

3.5.2 Estimation of Current Annual Yield 

CAY cannot be estimated for any stock because no biomass estimates are available. 

4. MANAGEMENT IMPLICATIONS 

4.1 Jasus edwardsii, NSI stock 

For at least 10 years effort has been 2-3 times higher than optimal for this fishery. As 
a consequence the stock is smaller than the optimal level. Further consequences are that 
the catch is less than the potential MSY, economic yields are small compared with their 
potential, and the fishery may decline further and be in some danger of collapse. 

The present fishery is in some danger of collapse even if the stock can be maintained 
at its present level. The present fishery returns no overall economic surplus. The present 
catch of 3200 t is far below the estimated sustainable yield near 4300 t that could be 
taken if the stock were rebuilt. If the fishery were rebuilt it would be far safer and 
would return an annual surplus on the order of $40 million. 

Rebuilding the fishery requires a reduced catch for several years, so that not all the 
available catch is taken. Current levels of available catch are around 3200 t, so the 
catch must be reduced below this in order for rebuilding to occur. The lower the catch, 
the greater the chance that stocks will stop declining and that rebuilding will occur. 

There is no certainty that a combined TACC of 3200 t will reduce fishing mortality 
rate. Recruitment has become unpredictable, and may possibly decrease further for the 
1991-92 fishing year. The probability of decreasing fishing mortality rate would 
increase if a lower catch level were set. 

No catch level can be considered safe. This is always true for any fishery, but is 
especially true for this fishery now. If we are seeing stock-recruit effects, then a catch 
level of zero might not stop what is about to happen. 

The present uncertainty underscores the need for rebuilding. The level of uncertainty 
would be expected to decrease with a rebuilt stock. The present situation, where the 
fishery removes much of the recruitment each year with a very high fishing intensity, is 
not at all safe and should not be allowed to persist. 



4.2 Jasus edwardsii, CHI stock 

It is considered that this stock is under less stress than the NSI stock. The current 
TACC of 503 t is considered to be sustainable, and no changes are recommended to 
catch levels. However, it is not known whether declines in the NSI stock will have ;my 
effect on recruitment to this stock. If the reduced reproductive output from the NSI 
stock reduces recruitrnent'to the CHI stock, then the CHI catch may have to be redu~ced 
at some stage. 

4.3 Jasus verreauxi 

It is believed that this fishery is not under stress and that a TACC of 27 t is 
sustainable and will adequate1.y protect the resource. No changes are recommended to 
current catch levels. 
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Table 1. Total Allowable Commercial Catches (TACCs) (t) of rock lobster specified in 
the Maori Fisheries Act 1989, Second Schedule, and Fisheries Amendment Act 
1990. All refer to Jasus edwardsii, except for PHC which is Jasur verreauxi. 

- 

Stock Quota Management Area QMA # TACC 

NSI 
NSI 
NSI 
NSI 
NSI 
CHI 
NSI 
NSI 
NSI 
NSI 
PHC 

Northland 
Bay of Plenty 
Gisborne 
WellingtodHawkes Bay 
Canterbury/Marlborough 
Chatham Islands 
Otago 
Southern 
Wes tland/Taranaki 
Kermadec 
All New Zealand waters 

TACC totals by stock: 

NSI total 
CHI total 
PHC total 



Table 2. Landings reported to the QMR system by month and controlled fishery area for 1988 and 1989. These include both species. 1989 
figures are preliminary only. Monthly landings are in kg; area totals are rounded to the nearest t. 

AREA NTH 
Month CKAi 

2 TOTAL 202 

NTH 
Month CRAl 

TOTAL 171 

GSB 
cw3 

33,3 15 
14,601 
9,497 
3,387 
1,177 

1 1,904 
9,731 
6,134 

2 1,693 
64,236 
49,467 
45,486 

27 1 

GSB 
cRA3 

27,084 
'14,9 '1 1 
26,554 
8,817 
6,739 

17,113 
20,486 
5,828 

21,173 
53,675 
76,107 
76,800 

355 

WHB 
CRA4 

78,798 
32,258 
14,418 
3,382 

38,329 
63,063 
32,494 
23,893 
73,729 

128,131 
161,474 
1 10,292 

760 

WHB 
CRA4 

74,108 
1096? 
25,452 
14,098 
22,700 
57,9 18 
50,630 
13,942 
59,429 

142,915 
135,616 
103,766 

732 

CBM 
cnu5 

81,331 
26,843 
7,506 
5,127 

17,308 
1 1,094 
6,689 
7,956 

19,507 
28,176 
74,034 
75,599 

361 

CBM 
cRA5 

77,916 
18,779 
8,582 
7,419 

14,388 
6,724 
7,958 
8,020 

19,158 
30,270 
48,299 
5O,79 1 

298 

OTG 
2 U 7  

4,7 19 
3,299 
1,364 

46 
47 

10,659 
36,172 
5 1,036 
3 1,687 
45,454 
27,601 
5,740 

218 

OTG 
CRA7 

3,288 
83 1 

1,3 14 
15 
0 

4,574 
12,133 
13,296 
22,502 
22,540 
6,543 
6,039 

93 

STH 
CRA8 

116,374 
122,703 
32,729 
18,499 
4,611 

21,070 
33,605 
43,173 

119,674 
173,292 
193,853 
153,817 

1,033 

STH 
CRA8 

162,390 
78,304 
31,821 
lO,89 1 
4,058 

18,840 
3 1,992 

1 15,437 
226,185 
296,857 
21 1,325 
110,100 

1,298 

WLD 
C M 9  

3,383 
4,736 
2,232 
1,309 

170 
1,155 

859 
1,375 
3,577 

753 
3,115 
2,617 

25 

WLD 
CRA9 

6,184 
4,078 

44 1 
558 
20 
21 
63 

7 12 
2,800 
3,524 
3,669 
3,O8 1 

25 

NSI 
T r v ~ L  

470,882 
323,884 
1 14,117 
40,335 
73,727 

149,577 
167,793 
187,686 
333,114 
530,947 
629,353 
541,212 

3,563 

TOTAL 

504,417 
286,370 
1 19,672 
48,127 
61,342 

131,097 
172,307 
20 1,506 
407,549 
641,638 
584,446 
456,464 

3,615 

TOTAL 

386,450 
247,821 
90,549 
40,335 
64,202 

122,635 
146,701 
176,386 
326,904 
493,503 
568,962 
464,O3 1 

3,128 

NSI 
TOTAL 

404,358 
187,583 
119,574 
48,127 
49,793 

108,003 
151,826 
192,973 
403,321 
607,783 
557,868 
416,220 

3,247 



Table 3. Landings of Jams edwardsii from all of New Zealand on 
Licensed Fish Receiver Reports for 1988 and 1989. Figures 
from October 1989 onward are preliminary only. 

-. 

Month Landings (kg) Month Landings (kg) 

Total (t) 

Table 4. A summary of reported landings (t) from all of New Zealand for 
both species by calendar year and fishing year (1 October-30 
September) from each of the systems indicated. Export statistics (t) 
are also given. 1989 figures are preliminary only. 

Calendar Year Fishing Year 

System '87 '88 '89 86-87 87-88 88-89 

QMS Reports 4989 3563 3615 5403 4248 3634 

LFRR 4938 3594 3691 5364 4247 3732 

Export Statistics 5230 4093 4220 



Table 5. Reported landings (t), and CPUE, for J a w  edwarhii, CHI 
stock, 1979-88. All columns, except for the last, give 
landings, ~ounded to the nearest t after calculation. The 
column "Original FSU total" is from the sources cited by 
Breen (1989). The "Audit base" comprises the sum of catch 
histories reviewed by the rock lobster audit in 1989. "Net 
change" slows the net increase discovered by the audit with 
respect to the audited base. The "Revised FSU total" was . 
calculated as follows: -, 

Revised FSU total = Original FSU total * ((Audit base + 
Net change)/Audit base) 

Data obtained from the two major processors are shown in 
the "Industry total " column. The following column shows 
the higher of the FSU and industry estimates (for 1988, the 
QMS value is given). The final wlumn gives kglpot-lift, 
calculated from the revised FSU total and the estimated no. 
of pot-lifts cited by Breen (1989, Tables 1 & 8). 

Original Revised 
FSU Audit Net FSU Industry Higher 

Year total base change total total estimate CPUE 

-- --- 

1979-88 mean 529 



Table 6. The best available reported landings data (t) for Jasus verreauxi 
1979-87. Data for 1979-82 and 1986-87 are landings reported to 
the Fisheries Statistics Unit (Breen 1989; Table 9). Data for 

i 
1983-85 are provisional results from the rock lobster audit. No 
landings data are available for 1988 or 1989 because packhorse 
lobsters were grouped with red rock lobsters under the QMS during 
most of that period. 

Year Landings 

Mean 26.9 



Table 7. Mid-point of possible impact on recruitment of high puerulus 
settlement years observed along the east coast of New Zealand. 
These estimates are based on the MLS of 54 rnm tail width for 
males and 58 rnm for females, except for Moeraki where size 
at recruitment is 127 mm tail length 

Estimated mid-point 
Estimated years Settlement of the period of 

Site to recruitment peaks peak recruitment 

(male, female) (male, female) 

Gisborne 6, 

Napier 6, 

Castlepoint 6, 

Kaikoura 7, 

Moeraki 4, 

Halfmoon Bay 7, 



Puerulus Settlement lndex 
,. 
I Index of settlement 

79 80 81 82 83 84 85 86 87 88 89 

Year 

F i p  1. Indices of puerulus settlement on artificial collectors at sites along the east 
coast of New Zealand, 1981-89. 
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Tbis paper resulting from a special Fishery Assessment Plenary session was prepared for 
the Senior Fisheries Management Committee meeting of 28 November 1989. Specific 
~ m m e n d a t i o n s  (on pages 1 and 5, and all of page 6) have been removed. 

Chai rman 
Senior Fisheries Management Committee 

4 

Maori - Fisheries B i l l  - Rock Lobster Fishery TAC 

This paper makes a TAC recommendation f o r  the red rock lolbster 
f ishery, North & South Islands stock. The recommendation i s  
based on avai lable information a t  23 November 1989 and ar ises 
from a special Fishery Assessment Plenary Session. 

The spiny (red) and packhorse rock lobster f i sher ies  are 'to be 
managed under a system o f  Transferable Term Quotas (TTQs) f r o m  
1 Apr i l  1990. This management, including speci f icat ion osf 
Total Allowable Catches (TACs), i s  provided f o r  i n  the Maori 
Fisheries B i  11. 

The rock lobster f i shery  comprises three stocks: 3. verreauxi a 

( less  than 1% o f  t o t a l  landings); 3. edwardsii i n  the Chathams 
(about 12% o f  t o t a l  landings) and J. edwardsii i n  the North & 
South Islands combined (NSI stock). This paper i s  en t i r e l y  
concerned wi th the TAC f o r  the NSI  stock. 

The N S I  stock was .assessed a t  the May 1989 Stock Assessment 
Plenary, and MCY was estimated from simulations tha t  examined 
the e f f ec t  o f  recruitment va r i ab i l i t y .  The model simulated the 
s i tua t ion  a t  the end o f  1987 - a t  t ha t  time no more recent data 
were available. The MCY was estimated a t  3600 tonne&. 

The 1989 stock assessment paper c lea r l y  flagged the 
poss ib i l i t y  t ha t  current stock might not be the same as the 
end-1987 stock. 

Catch (but not e f f o r t )  data are now avai lable f o r  1988 and much 
o f  1989. I n  l i g h t  o f  a large decrease i n  catch i n  1988, which 
has not been reversed i n  1989, the N S I  stock assessment was 
reviewed a t  a special Plenary session on 23 November 1989. 
Based on tha t  review, described i n  more de ta i l  below, new TAC 
recommendations are provided. 

Landinqs f o r  1988 and 1989 

- 'Table 1 shows the 1988 landings: f o r  the N S I  stock they 
decreased more than 30% i n  1988, from 4529 t t o  3118 t. 
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Landings f o r  1989 are t racking toward the same t o t a l  as i n  1988 
(Table 2) .  

When combined w i th  the uncertaint ies discussed i n  the 1989 
Stock assessment document' the large decrease i n  1988 and 1989 
landings i s  cause f o r  some concern. 

.c. 

Why are the landinns so low? 

There are 4 potent ia l  explanations f o r  the low 1988 and 1989 
landings. These w i l l  a l l  be l i s t e d  and discussed, but only one 
explanation i s  plausible. 

1) Landings may have been under-wported. 

This i s  not a credible explanation. Operations report  they are 
confident t ha t  the QMS system captures a l l  the r e ~ o r t e d  
landings. There i s  l i t t l e  incentive not t o  report landings i n  
the commercial f ishery a t  t h i s  stage: the introduction o f  
quotas w i l l  be based on past h is to ry  f o r  each f isher .  

There has been good recent agreement between ,landings and 
exports (Breen 1989: tab le  5).  The FIB Annual Report f o r  
1 Apr i l  1988-31 March 1989 shows the exports o f  rock lobsters 
as 4042 t, compared w i th  1988 landings o f  3590 t. Exports i n  
1987 were 5230 t, so the 23% drop i n  exports supports the drop 
i n  landings. 

2 )  E f f o r t  may have diminished i n  1988 and 1989. 

Also not credible as a complete explanation, although 
ef for tmight have decreased. Unfortunately the demisesf the FSU 
and the f a i l u r e  o f  the QMS t o  c o l l e c t  e f f o r t  data combine t o  
create a gap i n  the e f f o r t  time series: there are f e w  e f f o r t  
data f o r  1988 and no e f f o r t  data so f a r  f o r  1989. There may 
have been e f f o r t  decreases i n  some par ts  o f  the country a f t e r  
the introduct ion o f  the t a i l  width measure, as suggested f o r  
Stewart Island; but those resulted from reduced catch 
a v a i l a b i l i t y  and should be considered as t a i l  width e f fec ts  
rather than as decreased e f f o r t  e f fects .  

3)  The t a i l  width measure, introduced i n  mid-1988, may be 
responsible f o r  the decrease. 

The t a i l  width measure i s  probably responsible f o r  some decl ine 
i n  1988, but not the whole decline. Ta i l  width af fected the 
Southern f ishery and par ts  o f  the Canterbury-Marlborough 

. f ishery, especial ly f o r  females, through morphom-etric 

1 Paul A. Breen, 1989: Rock lobster stock assessment 
1989. New Zealand Fisheries Research Assessment Document 89/6. 
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deviation. For much of the res t  o f  the f ishery,  the t a i l  width 
decreased the effectPve s ize l i m i t ,  especial ly f o r  females on 
the east coast North Island, and landings were expected t o  
increase as a resuliL of t a i l  width. I ~ s t e a d ,  some o f  the 
biggest declines were seen i n  areas where the t a i l  width should 
have had a pos i t i ve  effect, such as Gisborne and the Bay o f  
Plenty (Table 1) 

I n  Otago, where the s ize  l i m i t  was l e f t  alone, the catch f e l l  
from about 260 t i n  1987 t o  217 t i n  1988, a decrease o f  16%. 
Otago landings f o r  1989 are not expected t o  reach 100 t. 

Declines caused by t a i l  width were expected t o  be p a r t i a l l y  
reversed i n  1989 as a r e s u l t  of gwwth by those animals 
excluded from the recru i ted stock by the change t o  t a i l  width. 
The persistence o f  low landings i n  1989 suggests t ha t  some 
other factor i s  operative i n  addi t ion t o  whatever e f f e c t  t a i l  
width may have had. 

4 )  The declines may have been caused by real  decreases i n  
abundance. 

This i s  the most l i k e l y  explanation, The f ishery remains 
intense; there have been no s t ruc tura l  changes apart from the 
new minimum legal s ize  (June 1988); we are aware o f  no changes 
i n  f i sh ing  pattern o r  report ing pattern; so the most obvious 
cause f o r  decreased landings i s  a rea l  underlying decrease i n  
the stock. 

The 1988 e f f o r t  data from the FSU system, associated w i th  about 
1000 t o f  landings, suggest an average catch ra te  o f  0.54 
Kg/pot- l i f t .  This compares w i th  0.72 Kg /po t - l i f t  in-1987, but 
the 1988 data may have a seasonal bias. These data are 
suggestive o f  a rea l  decl ine i n  abundance between 4.387 and 
1988. 

Much o f  the f ishery i s  heavi ly dependent on the newly-recruited- 
individuals: Figures l a  and 2a show the s ize d i s t r i b u t i o n  o f  
males and females a t  Napier i n  January 1989. The r e l a t i v e  
scarc i ty  o f  ind iv iduals  more than a few mm greater. than th~e 
minimum legal sizes suggests a very intense f ishery,  and arie 
which i s  highly dependent on annual recruitment. 

So declines i n  abundance probably r e f l e c t  declines i n  
recruitment. There are two possible explanations f o r  the 1988- 
89 declines i n  recruitment. 

a) Stock-recruit e f fects .  The breeding stock may have been 
reduced t o  such a low level  6-10 years ago t ha t  r e c r u i t  
strength has now decreased as a resu l t .  There i s  no 
information on the stock-recrui t  r e l a t i on  f o r  t h i s  species 
wi th which t o  t e s t  t h i s  explanation. 

1 
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b) Random recruitment v a r i a b i l i t y .  Var iab i l i t y  was estimated 
f o r  the simulation model by examining v a r i a b i l i t y  i n  CPUE 
f o r  each o f  the 5 model areas. This was then related t o  
recruitment v a r i a b i l i t y  on the basis o f  simple simulations 
exploring the re lat ionship a t  d i f f e ren t  values of F. 

I n  the model's stochastic runs w i th  high f i sh ing in tensi ty ,  the 
catch never f e l l  as l o w  as 3100 t ( i t  was nearly always 
above 3500 t). Ei ther  the model under-estimates 
recruitment v a r i a b i l i t y  o r  the scale o f  v a r i a b i l i t y  has 
changed t o  cause the recent pattern. 

There i s  no way t o  d is t inguish between the two a l ternat ive 
explanations f o r  decreased recruitment i n  1988 and 1989. The 
two explanations need not  be not mutually exclusive. 

Jm~ l i ca t ions  o f  reduced lobster abundance 

The N S I  stock i s  smaller than it has ever been: never before 
has so much f i sh ing  e f f o r t  been expended; the CPUE has never 
been as low as observed i n  1988. 

The present sustainable y i e l d  ( the  y i e l d  which could be 
obtained wi th the present level  o f  e f f o r t  i n  an average year) 
i s  considerably less than the potent ia l  sustainable y ie ld.  The 
present catch i s  ,only 3100 It; the potent ia l  MCY i s  on the order 
o f  4200 t. The f ishery  cannot produce a t  i t s  potent ia l  unless-... 
the stock i s  rebu i l t .  

Unpredictable f luctuat ions i n  recruitment must have a greater 
immediate impact when the stock i s  low. The present f ishery  
removes many ind iv iduals  soon a f t e r  recruitment (eg. Figure I) ,  
so the recruitment f luc tuat ions  are transmitted d i r e c t l y  t o  the 
f ishery landings. I f  the stock were larger, these var iat ions 
woul d be damped. 

Most importantly, the low stock i s  a t  greater r i s k  o f  
unpredictable collapse than a larger stock would be. The 
h is tory  o f  the f i shery  suggests t ha t  the 1960's and 1970's 
f i sher ies  operated a t  e f f o r t  and stock levels t ha t  d i d  n o t '  
p rec ip i ta te  stock-recruitment problems. A t  least  under the 
conditions t ha t  obtained then, the f ishery was evidently 
"safe": i t behaved predictably, recruitment was maintained a t  a 
high level ,  and stock declines were reversible. The l a s t  i s  
demonstrated by the 4-fold increase i n  biomass a f t e r  the Marine 
Reserve a t  Leigh was closed t o  f ish ing.  

Whereas there are grounds t o  th ink t ha t  a f ishery operating a t  
lower e f f o r t  levels  was safe, there i s  no reason t o  suppose 
tha t  the present s i tua t ion  i s  safe. The stock may well  be so 
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low as t o  cause reduced breeding success and reduced futurqe 
recruitment, i f  that  has not already occurred. 

Puerulus settlement 

Figure-2 shows settlement rates on col lectors a t  a pumber of 
key s i tes  from 1981 t o  the present. There appears t o  be 
s im i la r i t y  among patterns a t  s i tes  from Stewart Island t o  the 
east coast North Island. Good settlements were observed i n  
1981 and 1983; then settlement was reduced u n t i l  1987. There 
are excellent correlations between puerulus settlement and 3-yr 
o ld  juvenile abundance a t  Halfmoon Bay. 

I f  f luctuations i n  recruitment a rydr iven  by variat ions in. 
puerulus settlement, then the poor settlements from 1984-8'6 
would be expected %o resu l t  i n  poor recruitment, possibly a t  
even lower levels than a t  present, continuing f o r  some time. 
The most recent re la t i ve ly  good settlement was i n  1987. 

I 

Model 1 i ng 

To model the future state o f  a population requires ass~mpt~ions 
about i t s  behaviour, par t icu lar ly  with respect t o  recruitment. 
The 1989 stock assessment assumed a constant recruitment, 
modified by a level o f  f luctuat ion that  was estimated from 
catch data. That assumption appeared robust when the past, 
history o f  the f ishery was examined, but the recent 
recruitments are outside the predicted range o f  values. 

The population i s  thus behaving unpredictably with respect t o  
recruitment. I f  t h i s  i s  a stock-recruit ef fect,  then 
recruitment w i l l  continue t o  be low and may i n  fac t  collapse; 
but no information i s  available on the stock-recruit4funct,ion. 
I f  the present low recruitment i s  a random f luc tua~ ion ,  it 
appears t o  be outside the range o f  previous values. 

Without making assumptions about what recruitment i s  about t o  - 
do, it i s n ' t  possible t o  model the situation. 



Table 1. Landings (tonnes) from the QMS system by Controlled 
Fishery Area f o r  1988. It i s  not possible t o  make area 
comparisons wi th 1987, so instead comparisons are made wi th  the 
mean of 1983-87 landings from the FSU system. . 
------------------------------------.)------------- 

mean percentage 
AREA 1988 83-87 difference .................................................. 

North1 and 202 210 -3.81 
Bay o f  Plenty 214 280 -23.57 
Gisborne 27 1 607 -55.35 
Taranaki 44 40 10.00 
Wellington/Hawkes Bay 760 89 1 -14.70 
Canterbury/Marlborough 360 624 -42.31 
Otago 217 238 -8.82 
Southern 1024 1598 -35.92 
West1 and 25 41 -39.02 
Chatham I s  43.3 525 -17.52 

New Zeal and Total 3550 5054 -29.7 

NSI  Stock Total 31 18 4529 -31 - 2  

Table 2. Landings by month (kg), 1988 and 1989, N S I  stock, 
from the QMS system. The 1989 data are preliminary., 

percentage 
MONTH 1988 1989 difference ....................................................... 
January 386,450 405,238 + 4.9 
February 247,821 187,269 -24.4 
March 90,549 119,497 +32.0 
Apri 1 40,335 48,039 +19.1 
May 64,202 49 ,'632 -22.7 
June 122,635 118,085 - 3.7 
July 146,701 150,585 + 2.6 
August 176,572 181,698 + 2.9 
September 327,003 363,546 +11.2 
October 487,045 460,628 - 5.4 ....................................................... 
Total 2,089,313 2,084,217 . ' -  0.2 
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FIGURE CAPTIONS 

Figure la.  Size frequency ( t a i  1 width) o f  male red rock 
lobsters observed i n  catch sampl ing a t  ,Napier i n  January l!389. 
The ve r t i ca l  l i n e  indicates the minimum legal size. 

- 
Figure Ib.  Size frequency ( t a i l  wid$h) of female red rock 
lobsters observed i n  catch sampling a t  Napier i n  January 1989. 
The ve r t i ca l  l i n e  indicates the minimum legal size. 

Figure 2. Indices of puerulus settlement on a r t i f i c i a l  
co l lectors a t  severial s i tes,  1981-89. Each s i t e  has been 
scaled so tha t  a l l  maxima are ident ical .  A t  each s i te ,  the 
settlement was.expressed on a p e r y o l l e c t o r  basis. 

Figure 3. Catch vs e f f o r t  f o r  the NSI  stock o f  red rock 
lobsters, 1945-88. The l i n e  i s  a f i t t e d  surplus-production 
curve. Arrows indicate the approximate optimum equi l ibr ium 
posi t ion and the 1988 posit ion. The great surplus o f  e f f o r t  
over optimum levels, and the reduced catch level  from opti~mum 
levels, should both be noted. 
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Napier catch sample: males, January 1989 

Figure la. 

lobsters 

Napier catch sampling: females, Jan 1989 
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Index 

Halfmoon Bay - 

79 80 81 82 83 84 85 86'  87 88 89 

Year 
Figure 2 



Appendix 1 


